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Supplementation of β-hydroxy-β-methylbutyrate (HMB) has been suggested to help increase muscle mass or
reduce body fat in resistance-trained subjects and patients in catabolic states. The aim of this preliminary
study was to investigate the effect of oral supplementation of 3 g·day–1 HMB for 3 days on body composition
and exercise performance in well-trained female judo athletes during energy restriction. Eight female judo
athletes were matched for body weight and divided into HMB and control groups. All subjects consumed
food containing 20 kcal·kg–1 with carbohydrate 3.6 g·kg–1, protein 1.33 g·kg–1, and fat 0.03 g·kg–1 each day.
Body weight and body fat percentage were significantly decreased in the HMB group, but remained
unchanged in the control group after the study period. Muscle mass and the anaerobic performance of the
lower and upper body were unchanged in both groups. The HMB group showed significant increases in total
cholesterol, blood urea nitrogen, and uric acid after the study period. The control group did not show any sig-
nificant changes in all blood parameters. This study suggested that short-term supplementation of HMB dur-
ing energy restriction may help to reduce body fat but has no effect on lean body mass or exercise
performance in female athletes. [J Exerc Sci Fit • Vol 8 • No 1 • 50–53 • 2010]
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Introduction
Dieting before competitions to “make weight” is a
common practice for athletes who participate in
weight-classified sports such as judo and wrestling. In
addition to the loss in body weight and fat mass, the
short- or long-term energy restriction may result in
reduction of lean body mass and various aspects of
exercise performance (Koral & Dosseville 2009). These
negative effects of dieting may limit performance in
the subsequent competition.
Supplementation of β-hydroxy-β-methylbutyrate
(HMB) has been suggested to reduce muscle loss in
various catabolic situations such as autoimmunodefi-
ciency syndrome (Clark et al. 2000), chronic obstruc-
tive pulmonary disease (Hsieh et al. 2006), and cancer
cachexia (May et al. 2002). In addition, HMB supple-
mentation during resistance training may help to
increase lean body mass and muscular strength and/or
reduce fat mass (Nissen & Sharp 2003; Panton et al.
2000). Therefore, the aims of this preliminary study
were to investigate the effect of supplementation of
HMB during a 3-day energy restriction period on body
composition and exercise performance in well-trained
female judo athletes.
Methods
Subjects
Eight collegiate female judo athletes were recruited from
the National Taiwan College of Physical Education. The
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subjects were matched for body weight and randomly
assigned to HMB and control groups with four in each
group. The subjects were free of known cardiovascular
disease risk or musculoskeletal injury and had not taken
any protein supplement in the previous 3 months. All
athletes had undergone regular judo training for at
least 3 years and competed in national or international
level competitions. The subjects were asked to main-
tain their regular training schedule. All subjects gave
their written informed consent. The study protocol
was approved by the Human Subject Committee of the
National Taiwan College of Physical Education.
Diet and supplementation
The HMB group consumed 3g·day–1 HMB (calcium salt;
Musashi, Victoria, Australia) in capsules for 3 days. The
control group consumed the same amount of capsules
containing cellulose. The supplementation was given
in three equal doses daily to be taken with meals.
All foods during the 3-day study period were pro-
vided by the research personnel. The three meals per
day provided 20 kcal·kg–1, including carbohydrate
3.6 g·kg–1, protein 1.33 g·kg–1, and fat 0.03 g·kg–1. All
subjects also consumed one vitamin-mineral tablet
(Centrum; Wyeth, Taipei, Taiwan) per day.
Body composition and exercise tests
Five days prior to the study, V
.
O2max of each subject
was measured using the Bruce protocol on a treadmill
(Medtrack ST65; Quinton, Seattle, WA, USA). The breath-
by-breath gas analysis was performed using a gas ana-
lyzer (Vmax 29C; Sensormedics, Yorba Linda, CA, USA).
The same procedure for the measurements of body
composition and exercise performance were undertaken
on the day before and after the 3-day study period.
The subjects arrived in the laboratory in the early
morning after an overnight fast. Body composition
was measured with bioelectrical impedance analysis
(InBody 3.0; Biospace, Seoul, Korea). Subsequently, an
aliquot of 10 mL blood samples was collected. Hema-
tological and biochemical parameters were analyzed
with the standard clinical procedures. After consump-
tion of a standardized breakfast and rest for 90 min-
utes, the subjects performed two 10-m shuttle runs. The
time was measured with infrared light gates (TAG
Heuer, La Chaux-de-Fonds, Switzerland) and the fastest
time was used as the result. A 30-second Wingate test
was subsequently performed on a Monark cycle ergome-
ter (894E; Monark, Varberg, Sweden) with a load of
0.075 kp·kg–1 body weight. After a rest of at least 30
minutes, the subjects performed an intermittent grip test
using their dominant hand in a seated position. The
subjects alternated 30-second all-out grips and 10-
second rest periods for 7 sets on a hand dynamometer
(TSD121C; BIOPAC, Goleta, CA, USA). The force was col-
lected by a data acquisition system (MP100; BIOPAC)
and the area under the force-time curve during the
entire test was calculated by software (Acqknowledge;
BIOPAC). The grip test was designed to measure grip
strength that is crucial in judo competitions to secure
the throws.
Statistical analysis
All data were expressed as mean ± standard error of the
mean. The difference before and after the study period
in the same group was analyzed by paired t test. The
analysis was performed using SPSS version 10.0 (SPSS
Inc., Chicago, IL, USA) for Windows. A p value less than
0.05 was considered statistically significant.
Results
The two groups had similar body weight, body compo-
sition, and V
.
O2max before the study (Table 1). Body weight
and body fat percentage were significantly decreased
in the HMB group, but remained unchanged in the con-
trol group. The anaerobic performance of the lower
and upper body measured by Wingate and intermit-
tent grip tests, respectively, were unchanged after the
study in both groups. Both groups showed significant
decline in the shuttle run test after the study (Table 1).
The blood parameters of the two groups are shown in
Table 2. The HMB group showed a significant decrease
in the plasma concentration of glucose and increases in
total cholesterol, blood urea nitrogen, and uric acid after
the study. The control group did not show any signifi-
cant change after the study in all blood parameters
measured.
Discussion
The results of this study suggested that a 3-day HMB
supplementation during energy restriction may in-
crease the loss in body fat in well-trained female judo
athletes. It has been shown that HMB supplementation
during resistance training may reduce body fat in male
and female subjects (Panton et al. 2000). Preliminary
data also suggested that HMB may increase β-oxidation
and the capacity of the oxidative system by preventing
the breakdown of related proteins and/or enhancing
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the function of mitochondria (Wilson et al. 2008).
However, the exact mechanism is still unclear.
Several studies have shown that HMB supplemen-
tation may help to increase lean body mass (Nissen &
Sharp 2003), although contradictory results do exist
(Wilson et al. 2008). HMB was converted to β-hydroxy-
β-methylglutaryl-CoA (HMG-CoA), a precursor for cho-
lesterol synthesis. In muscle cells where the major
supply of cholesterol comes from de novo pathways, the
increased cholesterol synthesis resulting from dietary
Table 1. Subject characteristics, body composition, and exercise performance in control and HMB groups before and after the
3-day study*
Control HMB
Before After Before After
Age (yr) 21.8 ± 1.1 21.1 ± 0.6
Height (m) 1.57 ± 0.03 1.60 ± 0.02
V·O2max (mL·kg–1·min–1) 46.58 ± 1.20 49.50 ± 1.61
Body composition
Weight (kg) 58.00 ± 2.53 57.45 ± 2.25 57.28 ± 2.43 56.25 ± 2.23†
Fat (%) 21.78 ± 1.67 21.98 ± 1.47 20.23 ± 2.08 19.38 ± 1.93†
Muscle (kg) 42.83 ± 2.19 42.30 ± 1.86 43.00 ± 0.92 42.70 ± 0.90
Wingate test
Peak power (W·kg–1) 7.13 ± 0.52 6.36 ± 0.30 5.85 ± 0.47 5.54 ± 0.35
Average power (W·kg–1) 5.47 ± 0.47 4.93 ± 0.23 4.59 ± 0.35 4.36 ± 0.20
Power drop (%) 42.45 ± 3.23 41.50 ± 5.29 38.79 ± 3.47 37.12 ± 3.64
Intermittent grip test
Total area (N·sec) 2,843.9 ± 291.4 2,735.0 ± 501.3 3,399.2 ± 347.3 3,495.3 ± 344.3
Total area (N·sec·kg–1) 49.83 ± 6.87 48.36 ± 10.00 60.04 ± 7.55 62.88 ± 7.94
10-m shuttle run (sec) 4.61 ± 0.05 4.84 ± 0.04† 4.64 ± 0.06 4.81 ± 0.07†
*Data presented as mean ± standard error of the mean; †p < 0.05, before vs. after within the same group.
Table 2. Blood biochemical parameters in control and HMB groups before and after the 3-day study*
Control HMB
Before After Before After
Hematology
WBC (103 per mm3) 5.33 ± 1.44 4.17 ± 0.55 5.18 ± 0.37 5.55 ± 0.61
RBC (106 per mm3) 4.32 ± 0.20 4.21 ± 0.17 4.06 ± 0.03 4.02 ± 0.10
Hemoglobin (g·L–1) 123.3 ± 1.8 125.7 ± 0.9 118.0 ± 3.1 121.3 ± 1.5
Hematocrit (%) 37.37 ± 0.34 36.70 ± 0.00 35.55 ± 1.02 35.80 ± 0.33
Blood lipids
Triglyceride (mM) 0.51 ± 0.08 0.41 ± 0.05 0.82 ± 0.18 0.50 ± 0.07
Total cholesterol (mM) 5.06 ± 0.35 5.10 ± 0.28 4.49 ± 0.37 5.03 ± 0.51†
LDL cholesterol (mM) 3.14 ± 0.32 3.27 ± 0.19 2.39 ± 0.32 2.79 ± 0.45
HDL cholesterol (mM) 1.54 ± 0.09 1.59 ± 0.12 1.68 ± 0.11 1.85 ± 0.11
Apolipoprotein A (g·L–1) 1.55 ± 0.05 1.51 ± 0.08 1.65 ± 0.03 1.71 ± 0.10
Apolipoprotein B (g·L–1) 0.85 ± 0.09 0.86 ± 0.03 0.68 ± 0.07 0.80 ± 0.12
Blood biochemistry
Glucose (mM) 4.32 ± 0.19 4.27 ± 0.17 4.38 ± 0.10 4.14 ± 0.13†
Total protein (mg·L–1) 77.67 ± 2.33 77.97 ± 2.00 74.75 ± 0.75 80.83 ± 4.67
Albumin (mg·L–1) 43.33 ± 1.15 43.07 ± 2.18 41.00 ± 0.41 44.78 ± 2.13
Globulin (mg·L–1) 34.33 ± 1.86 34.97 ± 1.33 33.75 ± 0.85 36.05 ± 2.62
Blood urea nitrogen (mM) 6.59 ± 0.76 6.34 ± 0.41 4.52 ± 0.61 6.76 ± 0.45†
Creatinine (μM) 100.19 ± 7.80 101.07 ± 1.79 86.19 ± 2.21 96.36 ± 6.20
Uric acid (mM) 0.34 ± 0.01 0.36 ± 0.02 0.25 ± 0.03 0.33 ± 0.05†
*Data presented as mean ± standard error of the mean; †p < 0.05, before vs. after within the same group. WBC = white blood cell count;
RBC = red blood cell count; LDL = low density lipoprotein; HDL = high density lipoprotein.
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supplementation of HMB may help the growth, pro-
duction, or repair of tissue in stressful or overload con-
ditions (Nissen et al. 1996). The significantly higher
plasma cholesterol concentration in the HMB group
may indicate elevated cholesterol synthesis. However,
our results showed that lean body mass remained un-
changed in both groups after the 3-day energy restric-
tion. This may result from the fact that these subjects
were already accustomed to dieting. The relatively high
protein intake (1.33 g·kg–1) may also prevent muscle
breakdown. The HMB group also showed a significant
increase in blood urea nitrogen after the study, which
may result from increased protein turnover.
The diet composition used in this study was designed
to maintain exercise capacity during the study period.
It has been shown that high carbohydrate diet during a
7-day energy restriction (3.8 g CHO·kg–1, 21 kcal·kg–1
daily) could maintain anaerobic performance (McMurray
et al. 1991). Even mild weight reductions did not result
in significant change in anaerobic power (Umeda et al.
2004) and judo-specific movements over 5 seconds
(Koral & Dosseville 2009). Our study also showed that
the anaerobic performance of the upper and lower
body was maintained after the study in both groups.
In conclusion, this preliminary study suggests that
HMB supplementation during a 3-day energy restric-
tion period may increase fat loss but have no effect on
lean body mass or exercise performance. Further
research is warranted with longer periods of HMB sup-
plementation and on its mechanism.
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